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In this report, we present a modified technique of extended resection and end-to-end
anastomosis of aorta for repair of coarctation of aorta. The advantages of this technique
are a larger tension free anastomosis without compromising the blood supply into the left
subclavian artery.
Copyright © 2015, Cardiological Society of India. All rights reserved.1. Introduction
Coarctation of the aorta (CoA) is a congenital narrowing of the
upper descending thoracic aorta, adjacent to the site of
attachment of the ductus arteriosus. It represents 5e8% of all
cases of congenital heart disease with an incidence of 0.2e0.6
per 1000 live births. Multiple techniques have been described
for repair of CoA. One of the popular techniques of subclavian
flap aortoplasty1 compromises the blood supply to the upper
limb that may lead in the long-term to growth retardation of
the left arm, with the potential for ischemia during exercise.2,3
To circumvent these problems, multiple techniques have
been described. In situations where the subclavian artery isiothoracic and Vascular S
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modifications are needed to preserve the blood supply of the
upper limb without compromising the effectiveness of surgi-
cal repair. In this report, we describe a simple technique for
preserving the left subclavian artery during CoA repair.2. Case report
A 28 days old male child weighing 2.8 kg presented with fea-
tures of increased pulmonary blood flow with congestive
cardiac failure. On examination, both the femoral artery pul-
ses were absent and he had increased blood pressure for age
(110 mm Hg systolic) with upper limb to lower limb bloodurgery, All India Institute of Medical Sciences, New Delhi 110029,
reserved.
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diomegaly and pulmonary plethora. Electrocardiogram sug-
gested left ventricular hypertrophy. Echocardiography
revealed a nonrestrictive sub-aortic ventricular septal defect
(VSD) with bidirectional flow and a moderate sized atrial
septal defect with left to right shunt. A tight juxtaductal CoA
was seen in the usual place. There was evidence of severe
pulmonary arterial hypertension with severe biventricular
dysfunction (LVEF¼ 30%). Repair of CoA and pulmonary artery
banding was planned.
The patient was operated on 26/10/2013. After induction of
anesthesia, two arterial lines were placed, one in the right
radial artery and another in the left femoral artery to measure
the blood pressure gradient between the upper and lower
limbs. The radial systolic blood pressurewas 55mmHg higher
than the femoral artery systolic pressure at this stage. After a
standard posterolateral thoracotomy and incising the pleural
reflection over the aorta, the CoA segmentwas visualized. The
CoA was located at the usual site with the subclavian artery
arising much close to the CoA segment proximal to it. It was
planned to carry out an extended resection and end-to-end
anastomosis and to facilitate this, the aortic arch, and the
descending thoracic aorta were mobilized extensively. The
peculiar lie of the left subclavian artery created two problems:
(a) it hampered themobilization and downward displacement
of the descending aorta above the CoA segment (b) it made the
application of the proximal vascular clamp difficult with
crowding in the limited space. Hence the subclavian artery
was divided and the clamps placed as shown in Fig. 1. This
was followed by ligation of the ductus arteriosus and resection
of the CoA segment followed by extended end-to-endFig. 1 e (a) Anatomy of CoA with proposed line of incision (b) Res
subclavian artery (c) Anatomy following repair.anastomosis of the healthy aortic segments. Having accom-
plished this, the transected ends of the subclavian artery were
anastomosed to each other using a continuous 8e0 poly-
propylene suture. Prior to removal of the clamps sodium bi-
carbonate was administered and dobutamine in a dose of
5 mcg/Kg/min. Upon removal of the clamps, a good radial
artery pulsation was noted on the left side. There was no
pressure gradient between the proximal and the distal aorta
as assessed by the two arterial lines: one each in the right
radial artery and another in the left femoral artery. The peri-
cardium was then opened and a pulmonary artery band was
placed and tightened to 27 mm. Post-operative course was
uneventful with no neurocognitive deficit. The renal and he-
patic function was satisfactory as assessed by laboratory pa-
rameters. Echocardiography demonstrated good flow into the
descending aorta with no gradient across the anastomosis
site. The gradient across the pulmonary artery band was
50 mm Hg and it was considered satisfactory. Biventricular
function was normal. At 16 months of follow up, the patient
has good arterial pulsations in all extremities and echocar-
diograms have revealed normal biventricular functionwith no
significant gradient across the CoA site. He is currently
awaiting VSD closure on an elective basis. Current medica-
tions are oral digoxin and furosemide.3. Discussion
Since the first successful repair of CoA by Crafoord in 1944, the
surgical management of CoA has evolved over the years
mainly in attempts to prevent re-coarctation. Historicallyected segment with proximal and distal claps, and divided
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thetic patch aortoplasty, subclavian flap aortoplasty, resection
with extended end-to-end anastomosis, subclavian flap aor-
toplasty with preservation of arterial blood flow to the left
arm, subclavian free flap, subclavian flap with resection of
ductal tissue, end-to- side anastomosis of the descending
aorta to the proximal aortic arch, and pulmonary homograft
patch aortoplasty.
A high incidence of restenosis occurring after resection
and end-to-end anastomosis4 in this age group has prompted
the application of alternative procedures such as synthetic
patch aortoplasty5 and subclavian flap aortoplasty1; the latter
is perhaps themost commonly used procedure for coarctation
repair in neonates. This procedure can be performed with low
mortality and a low incidence of restenosis,6 but has the
inherent disadvantage of loss of blood supply to the left arm
that can develop even late in follow-up.7 The authors of the
latter report presented up to 22 years of follow-up without
significant residual gradients and without significant left arm
growth retardation.
The technique of the subclavian advancement flap as
described by de Mendonla and associates from Brazil in
1985e862,3 incorporates the benefits of subclavian flap aorto-
plasty without sacrificing blood supply to the left arm. In this
technique, the left subclavian artery is completely mobilized
up to the origin its first branches. The left subclavian artery is
then detached from the aorta at its origin and is opened
longitudinally on its posterior aspect. The anterior wall of the
aorta is then incised, beginning with the opening at the origin
of the left subclavian artery and extending distally to the
descending aortawell beyond the coarctation. The coarctation
ledge is excised and the ductus is ligated and divided. The
opened left subclavian artery, now forming a flap, is pulled
down and sutured to the edges of the aorta, widening the
coarctation site and also preserving the blood flow to the left
arm.3 This technique was used successfully in 28 patients;
however it is not easy to reproduce. An interposition graft has
been used to restore circulation to the subclavian artery, but
these patients have been 9e23 months of age8 and the tech-
nique is probably not applicable to neonates.
The simplest technique to apply in our patient would have
been the subclavian flap aortoplastywith sacrifice of the blood
supply to the left upper limb, given its proven long-term re-
sults and no adverse sequelae. As the diagrammatic repre-
sentation of the anatomy shows, it would have been simple
and faster to perform with minimal mobilization of the
descending aorta. However, we have always believed that
extended resection of the coarctation segment followed by an
end to end anastomosis is a superior option because the
diseased ductal tissue is completely removed and also
because one can preserve the blood supply of the left subcla-
vian artery. In our patient, we initially contemplated an
extended resection and end to end anastomosis with sacrifice
of the left subclavian artery because achieving both theobjectives of resection and preserving the subclavian artery
did not seem possible due to the peculiar lie of the subclavian
artery. Therefore the surgical innovation was made to pre-
serve the left arm blood supply. In our patient the left sub-
clavian artery was in close proximity to the CoA segment,
therefore in order tomobilize the aorta completely, we divided
the left subclavian artery between clips. Following resection
and extended end-to-end anastomosis of the aortic ends, the
ends of the divided subclavian artery were re-anastomosed.
This technique afforded a simple solution where division of
the left subclavian artery allowed adequate mobilization and
placement of clamps in a crowded area. Further, the later
subclavian artery reconstruction helped to prevent the left
upper limb ischemia. An alternative would have been the use
of a soft clip to occlude the aortic arch and subclavian and
then remove them later, but as in many centers, these were
not available to us. To the best of the authors knowledge this
modification of the resection and end to end anastomosis and
the method to preserve the blood flow into the left subclavian
artery has not been described earlier.Conflicts of interest
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